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[ft$JS2] SiS-?^.^Ki:B«SflSSfiJgKi:iSr^t 

mm. 
m. 

im$m7i mmg.<o$mizm&mMi-r&xn. 

i. 2XH3 tzifficommmiim. 
>mm?ixmzt&zkz®®ik-?z, m$#i. 2, 

3. 4. 5, 6X«7tca®«0S««SI*ffi. 

&xmmftxi&£-?&zk$tmk-r&, m&i. 

3. 4. 5. 6X(i7*CfB®oa««Sl^r&. 
[0001] 

[0002] 

tjv^Ttt. wmm&<rMMimL< , EizmLkix 

T. ffi&tmtLT. tfelWT/l'S-'/'A (A 1 ) X*) 
iSfiWffiv^i (Cu ) tffcrtSivtiiD. E&litf 



[0003] zzx. ®&<?mmvm&xMi£.^x 

09 (a) - (e) £*HLT3MW*fc. 
(Si) SST-fc^x^W^BOitett, fflK2 0 
1 . SiN K2 0 2, 1 ow-kB2 

0 3im&$&Z1xX^h. Z<7)i§&. S1NK202 
it. AUr^^HSfcLTS^, m&2 01<r)WUL*?m 
0>ffi!im±-t&. *LT3frf. 09 (a) t^-ria 

HZ. £<01 ow-k|g2 0 3±fc. 7th'jy/77-( 
gitBfci i)x>yf-y^-7^^ffl<07 *VV : JX YWL2 0 
4£Jgj£-fS. <Kfc, 09 <b) iz*tXoiz, 
WJXY^OAZvXtkLX, low-kI203 

-/W2 0 5 fcJ&fc^S . 8»3^?h* 
-)V2 0 5 J^xAWcoaiBtcWLTSiE^K^P^ 
kLT»*T**J:3(c. 3>99\-*-)\>205<rM 
m£&^>xm®mL (XV?-WL) 2 0 6£Jft£L& 
#&x-yf-y^l/C^<. mz, 09 (c) \iZ5rctXo 
Hz. 0 2 ^S-fflv^TT7XvtJ:Sr-/^>'^2rff 
V\ 7* hl'^XHg2 0 4£RtS*Lrt:&, 09 (d) 
fcjjt$\k5fc:, SiN&2 0 2C2tbTF?4xy^y 
^S-ifrT. 09 (e) tc^-fidfc, ^KKiO 

mmmm 2 0 6 sr^*f & . m.<*> ± 3 &a8KcB£ 

[0004] 

[f»T^Ufcdfc1-&fl^] 
W^SMXit, 7*M^> ; XhK204?rH7-fry^ 

vr-thmz. mmx-hhsi nm2o 2iz x^xam 
Wk2Q\z®m.L%tv?, Tvxitzx&mmwsm 

2 0 ltzRXf, ®m2 0 1 SriHhS-frS&fcV)^-^ 
S-4i.TL.il 3. Z<r)Xd%y*-i?it. ESfiUiS-Ji 

[0005] fcixxmomu. ^ests. mzm 

[0006] 

tz, mm noma. ¥m#m&<omBmMizt5 
vzmi<vmmizf8m2tix:$>mw&>o *><ry?x?mk 

im^xmjk-thcikzimk-tz. swmmkzm 

[ooo7] mmi tz^co&mmtjmtzto^x , 
mmtzte, ^m<mm, m&nme&k'ifimm^ 
btih. m^i^m^^mmmxmizxmi, 
mkmmmkim&tm^xm&hnx'. 

«-5t, mt\m&<rmmzffl§izixtz%mm>o 
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±-ttryx-?i)<. z(D&mmizttLxim®i:5-tt: 

mmm-z>mizm\^tL, m&imiktzx&w&m 
[00081 m$w 1 tzatm L^msmfmiza^ 
mvmmt in tmt^m^xm^-tt j o t lx t & 

A,, H*Jg3fc!E«U:J:3fc:, fiiSISWi^ 1 »Sg 
m^Xf&£?&£olzLXi>&*.\ iPfrhlflktzXtl 

£kxmti*%&tinwrt-z>ztti t x'Zh<r)T, mm 

[0 0 0 9]fS£JS4£ie®Lrt:J:5fc:. Iu£2«<0^ 

-ymzz.hxi, tf*S2-e«, ^m&n%\<rms.^ 

HSfc. 82<9^9«£i:K5*fc<9Ig£t* 

osi-c: t o , as<^®»cstc*Rj&om2<oig 
*mizffizttf t x'*i>xdiz%&. 

[00 10] ifc. »#B3Ttt. *Rfi560HSg5rtt 

cr>m&<?Miii£-R®±$itX , RjB»*<03SK*Hi* 
-T&£oizLXi>&^L, XBfJ&omGiZmtiLZtf 

t>. ffl^*<mmmii-?h3;o<izLxh&^. 

[001 l]fg*JS5tEKL!tJ:3fc:, fflES«<0^ 

to)\z£^m&zmw^xmk-th±oiizLxi>&^ 
«. mm*bmm*<oM&imwizmi-t&zt& 

10 0\ 2] mgmiUzW&LiZLkoliZ. m^^M 



MLxmmzmmizmm-zxnt &m*)M txno z 
kw»*n\ z<Qumizx^xt>, mfccvmtz&tz 

[001 3] IB«a8tcaKL^J:dtc, mfr?x?m 

xh&^t, m^moiz^mttiXoiz. tm-?z-?m 
t mmmmmt zmimmnxmn-t «t 3 k 

[0014] 

[^«ia|co^®] OT. 4^HS^Ktt^BIB»£H- 

HQaKBlfcovvrR0»-&. 01fcJ:tf03tt, v> 
•fnt»>x«yh«SSISlOBSilSiBfla-Cfc0. HI 

«, ?WMMS4<oHa5fc:rti!!iaffi5Sraju^«ffli$-* 

L, 03te. ft*e^4aim:i*!»m5*9l&&l 
&RS&icLT»*. 0214. 01<DA-A&*aiBTffi 
0T£oT, fl^m^rtSSrajtSr^L-Cfc 1 ?, 04 
«. 03<OB-BJ8*«l8tffi0-ej>o-t. ^5KHi4S 

(Cl£R»fi^#ffR. Mitf7*M/xXM, low 

-kjg mmm . s i njr (Hft^uayjB) «»itt 

tS*^y7attW3-A' ( I PA) 

[001 6] 01fcJ:V03fc^-rJ:3t:. ^x-yhjiji 
S^llU. im2l,Z7k¥mX'®m21xfi:-!r-^>r 

3t. zr>*-is>?3\iZi.'>x3&i%ixx^hMm 

nAt. z\<Mwm4&nLxw&&mz.®&zixtt 

[0017] ^r-^y^srttrt-^e^t^rtj 

0, ^Ot-^6<O0g«l|7{i. ^T'Jy^ (Hw* 
•f ) 2:^ LT?h»lSfi4cO*{|ia (01X^034x0* 
H) 4aS-K3iL, m^TSi«&SS2 Orttc^ttST 

$ix. 02fcJ:l/04^-rj:dt:. i<oo-^ai9t: 

(i^i^w^ft^-rsfcyxotm^i 0A*5*fstt^> 

[0018] M&m4f*ilZit, mtl£25W>*? ^ 

vi£ftft%#mi>-ox®tsz ttfx-z m&itiiwm 
m2 0iffif8.ztixm>. z<m$mm20iz\t, rn 
±xw>vizvtix , mzmmmrr) &t>%w& 

Wl,W.. IPAJR, N 2 ^X5rnta}^tl^ttJUP21 
^3£§^b£Rtai82 2#, 02^c*^J:atc^«!lS 
M2 0^±at(c2@TOrfcSS$nTV^. 

[0019] rtBUil«5(c«i, ft&m$5m$mw4 
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rtS5SS3 0(cJi, rn^^l/i'tKf-)!, 

^r0tffiP3 1Sr^®3^LfcttaSSP3 2*5, 04^1" 
J:3tcrt««lS3 0?>±&fc2@D5irfcIi§$ivCv^. 
rt5aa^3 0^±S5fc:«. ntaj&3 2fcN«?> 

m***l. N 2 ^*ntai-r2»«:ajai3 3* { ss$ti 

T^ft. 

[0020] «?x-/h$!lUIggl<?>£Mffi (01X^0 

3 ) 1 a OTSS t» 1 I s 4 0 MHt 
MvtfcO. ^m^Smtf-r^OCm^iKW 

4i# t Ji&$*iT^ft. sii?>3fj8tf-b4o<9 

2<9#?&K-b4 2fcSI2cOSRg'S4 3*5«^?ilTV^ 
S„ HlC«t*arCI4. *W?«!g2 0l*)(cttajS*l*: 
^S^ffi. tt*. IPAjBi. *2«*«iK-M2. 
$&2«>8iH?4 3**rLT**S*lft. SRS 

$ft£#S^?8. «*. I PAW*. »l«*RI#-r- 

4 0, m*)»^4 1**>l/C**3*ift. 

i>, #ft$*ifc^M<O?5Wm0ft-fc^&'?*>ft« 
[0021] ^x-yhJ!^Sl^ftfflffi (01&tf0 
3 *OSia ) 1 a 0>±m&i 1 Ofi^sK- b 4 4 
Ml, 1 <r>W%X- b 4 4 CSS 1 «0Sm«4 5# 

SK8*lT»*. *>t. *1S*»W<^M4S>-L#fc 
^2£0m-K-b 4 6#S(?&*1. £Wf&2<75Sm*- 
b4 6fcSB2^i\©4 7#«&£iVt^ft,, HI to* 

£;frUT*MP1^2 0^rtffffl^^v3:h.ft. * 

H3fc*+«*ttt. ssitf>ifBfcK-b4 4. mi 

Sflft. 

[00 22] (*lfl3Wt«MMl) feU:<OJ:dfc 
IMSflrt^x -y b«UigS 1 Tffhtlim 1 O^lfcO 

xsnASHEB. Ss*jay ( S i ) S^T&ft^x^w 
(0^ffl±t^K$iutffl (Cu) K*c, 7*bVy*Xb 
K. 1 ow-kjg (ttUR) , SINK (gfci/'Jny 
R) 7*VWJXVmi 1 ow-ki^S 

•?H8) fcHtSHttl/Cl's/Xb • #'J^-8fc*?8£ 

b Kt ast^R* ^ t a&asrt-cBfci-tft . 

[0023] 05 (a)~(c)li, :««>i/MWKi 
ffiSrHq&tftlgii'Wfcft. H6 (a) ~ 

(b)te, i>xAWtitLT , >x'5'HBJlt6iW)IH 
aHB0Tfc & . JaTtfaWCtt , WmM 3 0 £ *> x 

-/ b«SJB«>WISi: L. 9H&SM2 0 £&«iSffl?>*& 



s^fc^ft. 

[0024] x-f. 05 (a) tC^tiPtl^x^WtC 

fcwc. ®B^-y^fc«ko-OxAW<^ffiJbK:fflJS 

10l£j£RU -ecXhfcCVD (Chemical 
Vapor Deposition 
oTSiNR102, 1 ow-kSl 0 3£JB<$0£J8i~ 

04£j£R-fft. iO^^M^^XMll 04«. Si 
NR102, 1 ow-kil 0 31:3^^ 

S i NK1 0 2WHI1 0 UOtUTAUT^^Kt 
LT§&#. <I<DSiN!gl0 2fc:fU>-?T. SiN x f 
£f&mt&Zti>*i$fcC$>&. xfc. low-kllO 

[ 0 0 2 5 ] &WC, 05 (b) t^rTiatC, 7*b 
MS 1 0 4 &x y t LT , SKSttc 

(a^^^X^fciftF^xyf-y^fi^. Si 

NISI 02, low-kRl0 3C3^^h*-M 

05£»j£-fft. £<o«£. Stffl&^y?? b*-;n 

0 5 £^x^W<y}^ffl±fc#LTfiiiB#<9§f?na5i: L 

xi&fRVZ&£o£. 3y^^h*-;no5<o»gK; 

ftoTflSMG^l 0 6 ft. =5rfc- 

*ta-CcOlS«, *x >y bJ&JIgS 1 rtTJi=Sr< T , M 

[0026]^LT->xy hSMI^g 1 rtfcJSV»T*« 
i.tf2 5ft<?) , >x J 'NWlr. 03&tf04fc?r;b;fcJ:3 

fc:, M^rafi4rttc§i#a*n^rt3!!S«5<ort^s 

3 0rtfciR#rtl». -etT, *:-*3<0@£g®£J:9 
o-^359 ^WxtffiiSIil^Sci: LT 1~5 0 0 r P m 

[0027] CLOt ^ Ol^i^'X h&tftf D 

ffiJco^-CBWf ft k . 06(a) tc^rTJ: 5 
*jK5:IS+^tta5-tft. *R|6<0V^h • 

SJ©^, >>x>NW*0iitri~5OOrpmSS<OfflBi 
v-^fejftSr^x.'NW^fflifc^-tfitSi^^ft. - 
S^:, «?x^w<o^ffl±<07*hl'> J xhKl 04, a 

gftSK 10 6 £^«t%-fcSJB$*ft . 

[0028] u5;xh-jKy7-»*a 
(ottttKjetT^xMwoiHBsai&iHau, «>*^w« 
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Jt^Wfiv^^-Ox AWSrEHgS-frS i K J; 0 , 
• #y^H^iB*^xAWoSffiJtfc«J-fc 

IS&fctt. ^xAWcDmtfcfftl&Sftfcl'^b • 

'jv-^sse^. BuszKftzmav x^v/cvmiznt 
nmmtkiffl i x mtcb it^o mmx& & . 

[0029] %LX, Z(0£ : 5£.*?xJ\Y/cr)%ffi±.cr)y 
rhlsSttMRKU, HMRaK10 6S:^IBS^)t 

£Wlt li. V x'\WC0$m±^T7 * h VVZ. hWl 1 0 
4 J ?HBS»SK10 65rSfi¥§^^fcfc;J:0. RJEtt 

-?-®mmLx^&. 

[ 0 0 3 0 ] ^ ^"C, 0 lZ%JS%*<Ql'i''X b ■ 

jk$-t. ffcbOfc. 06 (b) tc^J:5<c. MfcSft 
fcN 2 A*xS:Btaja53 2*^0<^fm#Bli*lt3*. 

^xAW<o3i^a > £a^*<z>i'i'''.^ • jKU^Hft 

AW^HHS&S-fllifcf 1 0 0~3 0 0 0 r p mggtf>i§ 

[003D zzx-, Rsm^owjxv ■ xw-m 

tyC^xAW<0|III^£iW8LTB5£-f£. BD*>. Ml 
■ X V v-^£St«Otttt#ia v ^-JS - ®2 
rniS&^SBAfcfcv ^TJtlSft^v %EH£8rC"> x /Mi 

xAW^r@RS•e•|>ii:^=J: , ). W^E'WiSifi 
^m±.(T>WJXY ■ XV^-W£W& : &<(ri)X-%}^&.< 



[ o o 3 2 1 £ ^ i/c . ^^Aw^aiiA^asaft 

3r^J: CHI. 06 ( a ) O*RJE0)l^';* h 

• xv-?-mkmmm&i.mtm(> (b) corks? 

RJBtt<0Svv8iffl^l/yXh ■ jKl/T-BfeSffifc^xA 
Wtf^itcSfctt^-rs^ttJ:'?. >>xAWc7)*ffi 
* Y\s *JX m 1 0 4^iMSHK 10 6 

[0033] ^03j:pfc7>rhV'yXhPl04. ffi® 
«aKl0 6^-*-t§Cli:t:J: , 3. 05 (c) izjprt 
J:5(c. >fxAWc^ffi±fc:»i. $K101, nv99 
h*-;H0 5A^StutSiNKl02. low- 

mtfvn-fht, ttjaas3 2*^ 1 PAjg2rntaj$* 

XX^^Wtomz^ZlxkBUStoiV xAWA>4> 

[00 34]»:v^, (*93W«5JiW!®«|4rt*^ii 
{US*. J'l->a^2 0rtt:'>xAW?rlRfiW-S. ttHS^ 
2 2*^«*ittftS?-frT^xAW?-'J>'X®aL, & 

[003 5]13UtJlBBL^,J:dfc:, *^S»loHiS^ 
^ffi(c*»*^'>xA38MS*atcJ;Wf, 7*YWJXY 

mi 04t«s«aKi 06^uvxh • xv~?-m£ 
mm^xmsi-zox'. m&)£?£y*b\sitAb 

X, Yy4Tvi'Vy*mmzR&$h-r s 7Zr?i1 i , 
^K101fc»LTl®SS:^^9. SftCiS^ 

t. m&xfem&ms&mmtzt 

[00361 U't, 7*VWsZ\-m04tm& 

mio6*mtmsizm\.r(:m#fm£i-z><?>x, 7 

* bup'xbmi 04 1 mmm& 1 0 6 iwm&k 

©mt=sr&. ifc. wmffii>®.m2-ttz>zbtfxz 

S. i^. SiNKl0 2lcJ:o-C^Kl0lSrr7X 

^fefl^rr&^^v^-c. s 1 mi 0 2t*<r> 

tmm£&oZbtfXZ&. SiNRl0 2«^i^ 
m:WtQhi(0X : S i NKl 0 2*0KB£:J?< LT, 
fflK101?rSaL«t3k-mtf. SiNKl02(cm 

[0037] tit. 06 (a) . ( b ) XnWUci 0 

t&m-tZbltX'). ?xAW<^ffi±£fgt;:#RJ5 
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£.TibtihS.oiz.tc<). 7*M^'xh&i0 4RtflH 

mmm 1 o eeom^^^mmzn oztffTZ&xo 

[0038] ZVtgrii, mS&>VVX Y ■ XV 
v>. N 2 W:. »feMf*Wjt 

[0039] a*. rtwa^3ortT^f>36ai5!ia-r& 
o 48.vmM$mm i o 6 sr^*-rs^tc^^ns^ 

5511^3 OiMii&liftfclMSftJt^x y hBJSSSSl 
[004 0] &l<7m&MfflZtf>ii>hV 

mxmtzts^xit. jwi^2 0trt*aa^3 0(c^L 

IS, I PA&, tt^cOWSl^XtVSg^ (Dry) £B 

i k fc <t 0 , WW? o-feXk vt-Sr 

[0041] 
[ill] 













- ** - try 






-* -♦Dry 


No3 






lo4 




-*Dry 



[00 4 2] jW&rn-bXl/^eNo l-~No40# 
#><:>, MSRSK. low— 

fcf. fijff^^xA^Ul^ffdClt^Tf 
[0 04 31 {m2<?mt<?>J8B) ifcfc. %2<r&kWi 

mt&izi^^x^fmji^iz^xmmti. z^ 

-?-&) £H&£2g?ft£fflvvt6§c£ Ox-y hW£) t 



[0044] H7 (a) ~- (d) li. teO^xAKHtf 
aS30^l^y^haWSI«<0«SlSi:t, 7WW1M2 0 

[0 04 5] t-f. 07 (a) . (b)C£tvr. jfefc: 
f5KHL£05 (a) , (b) tmmoxmfro. %t5 

0l£fcf0^ Lfr^C v DSia^x -y *y Tgm t v^o 

^girtctj^T^io^joaj-ffo. st-r, ^xa 
w^rtJBig30rtKJija!rfs. ttas&32*> 

Lfc06 (a) , <b) OlgfcHSK, Vvb«9>S*K 

i&nwjx ymmn&tetwmKwvxvmkWL 
omkzmmtz t tz*. d^wk? *ywjx vm 

10 4*|fc*f*. 

[0046] ifcivc, H7 (c) (c*rj:3fc, 7*h 
P^b«104 5r^*-r&i:, ttffi»3 24>& I PA 

[oo4 7ia*vc. nwm5$Mm®4ftfrt>& 

*h«iaS2 0rtOxAWSriR|frf&. ttasst 
2 2«>&;KD-?-l^iK£ttiti£tf&. ^Ok^t>, 5fe 
K8l^L3tH6 (a) . (b) (OXntmmiZ, vvMJ> 

Oig-t-fctiO 
106^1^*1-4. 

[0048] <5?V^T, H7 (d) tz&fXilZ, mMU 

MMio6im£i-&t, Btaja522j&»4>iPAa, *s 
[0049] mmmttiXoiz, %2<rm^mmaz 

fiJSKl 0 6fc^l.^x -/ (*y-7-Bs*) CO 

swet>t*«#?x^&g#fT*.£. 

0 6l:^l.'>x ••/ h5!Si:* < ^&5i«lSTl : fi?iT.S 
tW%\\ ®.->X, Zii^m&tflB&'t&ZtliZXiX 

0. f%^(m\>mi*iViu$.2tii>ztT'i>&. 

^. flRl 0 l£KttStf6&fcW;*-i''£fifijtU 
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TfcJ|V\ 08 (a) -(d) tt, Z.<7)W&W x^S* 
[00511 H8 (a) . ( b ) {CfcWt, %\Z 

wtwit:m5&xxm7 (a) , (b) twmoxm 

x*y hj?Siii?Slrtfc^t^r^J:3^5!S^firp* ft 
•f, 9x^W*rt«^3 0rtfclR*!rrS. *LT, tt 
aj&3 2*^tf^H^&£ttfflSi^ -*>k* 
i. *fcWSUtB6 (a) . (b) OlSfc^afc, 

[0052] as (c) lizJKtxofc, mmR 

gK106£Bfc*-f6fc. ttifJS83 2**MPA?S. ft 
[00 53]#wc, rt«Slft5S:JW!iaif4rt^^ii 



SSih ^38UiS2 0rtOx^W$:Jl5aW*l>* 

2 23S»4>l/^MI*afcttajS*4. ClOfc^i, 5t 

W»lLfcB6 (a) , (b) OXgtR«fc, VvWJ> 

[00 54] #cwc, H8 (d) fc^rfridK. 7* h 

[oo55] zcoxoKxntci^xi*, mmix^Kc 

\t £ £ - ^£ RSitf 6 w t tfX' # & . 
[0056] ® 2c0lSffic0»®fc:^^^x>'^ 

as«(^v^T<i, ±ieigicJDiitt^s{c*^'>x 

AjefflfrakN«fc. ^H?^2 0krt5!mM3 0(ci* 

[0057] 
[«2] 



Mo2 

Mo3 

Ho4 

Bo5 

ft* 

No7 

Mo8 

No9 

MolO 

doll 

toI2 

No13 

Ho14 

ft>15 

Bo16 
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